BACKGROUND: Previous studies suggest that minorities cluster in low-quality hospitals despite living close to better performing hospitals. this may contribute to persistent disparities in cancer outcomes.
RESULTS: a total of 79,231 patients treated in 417 hospitals were included in the study. high-volume hospitals were independently associated with an 8% decrease in the hazard of death compared with other settings. a lower proportion of minorities used highvolume hospitals despite a higher proportion living nearby. although insurance status and socioeconomic factors were independently associated with high-volume hospital use, only socioeconomic factors attenuated differences in high-volume hospital use of black and hispanic patients compared with white patients.
LIMITATIONS: the use of cross-sectional data and racial and ethnic misclassifications were limitations in this study. CONCLUSIONS: minority patients do not use highvolume hospitals despite improved outcomes and geographic access. low socioeconomic status predicts low use of high-volume settings in select minority groups. our results provide a roadmap for developing interventions to increase the use of and access to higher quality care and outcomes. increasing minority use of high-volume hospitals may require community outreach programs and changes in physician referral practices. KEY WORDS: Colorectal cancer; Disparities; highvolume hospitals; insurance; minority health; socioeconomic factors. C olorectal cancer (CRC) is the fourth most commonly diagnosed malignancy in all us adults and the second most common cause of cancer death. 1 although overall CRC incidence and mortality have declined in the past decades, racial and ethnic disparities in CRC outcomes have persisted. [1] [2] [3] [4] [5] [6] observed racial differences in survival have been attributed to diagnosis at advanced stages of disease and differences in the receipt of surgical therapy. [7] [8] [9] [10] in addition, emerging explanations for cancer disparities have pointed to a correlation between the characteristics of the hospitals where minor-ity patients receive treatment and cancer mortality. 11, 12 in previous research, we found that certain minority groups underuse national Cancer institute (nCi)-designated cancer centers 13 despite evidence showing improved outcomes associated with care in these settings. 14, 15 high-volume hospitals (hVhs) have also been shown to have a positive association with outcomes in CRC. [16] [17] [18] [19] [20] [21] for example, harmon et al 16 reported that increasing hospital volume was associated with decreased length of stay, lower hospital charges, and lower rates of in-hospital mortality. schrag et al 19 found that increasing hospital volume of colorectal operations was associated with decreased 30-day and 2-year mortality rates, as well as reduced ostomy rates (even after taking into account individual surgeon volume). in 2007, Billingsley et al 20 showed a protective association between the use of hVhs and very-hVhs and 30-day colon cancer mortality rates. the investigators discovered that the association between volume and colon cancer outcomes was related to differences in clinical resources available in these settings. most recently, etzioni et al 21 found that patients treated in centers that have higher volume experience better overall survival, with differences persisting despite adjustment for individual surgeon volume.
nonetheless, recent studies have shown that minorities tend to receive treatment at low-volume and lowquality hospitals, [22] [23] [24] [25] and this is also true for CRC. 24, 26 one potential barrier to high-quality care may be geographic availability or travel distance. Patients often receive their care locally even when associated with worse outcomes. 27 in previous investigations, there appeared to be a negative effect of increasing travel time and distance on the use of nCi-designated cancer centers. 13, 28 still, others have shown that minorities with medicare use low-quality settings, despite living closer to high-quality hospitals. 25 these findings suggest something more at work than travel distance and may indicate differences in provider referral patterns. minorities with cancer are less likely to be referred to high-volume centers 29 and specialists. 30 they also live in counties served by fewer specialists with diminished access to surgical facilities and resources 31, 32 and tend to receive their care from a small pool of lower-quality physicians. 33 in this study, we sought to understand how geographic accessibility, insurance status, and socioeconomic status (ses) factors influence minority underuse of hVhs in an all-payer, all-age, racially and ethnically diverse data set. We hypothesized that travel distance and neighborhood ses factors predict minority use of highvolume settings. a more ecological understanding of factors that determine where minorities receive care will guide future interventions to improve minority access to high-quality settings, potentially addressing disparities in cancer care and outcomes.
PATIENTS AND METHODS
this study used the same sources of data, study population, and geographic information systems analysis as described previously in our study examining minority use of nCidesignated cancer centers. 13 Briefly, our data were drawn from a large-state, all-payer administrative database composed of a linkage between the California Cancer Registry and the California office of statewide health Planning and Development Patient Discharge Database. We identified all of the patients with colon and rectal cancer who were surgically treated between 1996 and 2006. We excluded patients who were enrolled in California's largest health maintenance organization, because these patients are limited in where they can receive treatment. neighborhood socioeconomic characteristics were based on census block group data on the percentage of residents living below 200% of the federal poverty level, percentage unemployed, and the percentage of block group level residents with a college education. Geocoding and calculation of the distance between patients, nearby hospitals, and the hospital where they received treatment were performed using geographic information systems software (arcGis 10, ersi inc, Redlands, Ca). a hospital within a radius less than or equal to the calculated median travel distance for the state was considered "nearby."
for the analysis specific to this study, we defined hVhs as those in the highest quintile of colon and rectal resections by annual volume of all hospitals in California. statistical analysis was done using sas 9.3 (sas institute inc, Cary, nC). χ 2 analysis was used to compare the proportions of each racial and ethnic group living near a high-volume setting. a Cox regression model predicting the risk of death after surgery at hVhs versus non-hVhs was adjusted for age, sex, race, stage, insurance status, and neighborhood socioeconomic factors. multivariable logistic regression models predicting hVh use were adjusted for age, sex, stage, comorbidities, insurance status, and neighborhood socioeconomic characteristics. the baseline model was limited to demographic and clinical factors. subsequent models assessed the independent association of each additional set of factors. model 2 was further adjusted for insurance type. model 3 assessed the impact of socioeconomic factors. all of the comparisons were 2 tailed, and p values <0.05 were considered statistically significant.
RESULTS
a total of 79,231 patients who were diagnosed with CRC and treated in 417 hospitals were identified. there were 44,691 patients (56%) treated in 83 hVh settings. the median distance for treatment was 4.7 and 5.5 miles for colon and rectal cancer. this calculated median travel distance was used to define nearby hospitals. table 1 shows the sociodemographics and characteristics of patients included in the analysis. hVh settings were independently associated with an 8% decrease in the hazard of death (hR, 0.92 (95% Ci, 0.90-0.94)) compared with non-hVh settings after adjusting for patient characteristics, insurance status, and neighborhood socioeconomic factors. figure 1a shows the proportions of each racial/ethnic group living within the median travel distance of an hVh, whereas Figure 1B shows the proportion of patients in each racial/ethnic group who took advantage of living nearby and sought care there. all of the racial and ethnic minority groups lived near hVhs in significantly higher proportions than white patients (all p < 0.001). Figure 1B shows that significantly lower proportions of every minority group used hVhs compared with white patients (all p < 0.001). a logistic regression model predicting the use of hVhs by demographic and clinical characteristics is shown in table 2. in this baseline model, estimates are adjusted for race, sex, age, and stage of disease. there was a negative association between each minority group and hVh use. there was a 36% lower odds (oR, 0.64 (95% Ci, 0.60-0.68)) associated with black race. hispanic ethnicity was associated with 40% lower odds (oR, 0.60 (95% Ci, 0.58-0.63)), and asian/Pacific islander (aPi) race/ethnicities were associated with 18% lower odds (oR, 0.82 (95% Ci, 0.78-0.86)) of hVh use in comparison with white patients. Patients with stage ii, iii, or iV disease were all less likely to use hVhs compared with those with stage i disease (stage ii oR, 0.89 (95% Ci, 0.86-0.93); stage iii oR, 0.94 (95% Ci, 0.91-0.98); stage iV oR, 0.89 (95% Ci, 0.85-0.93)).
in table 3 , we assessed the impact of insurance status (model 2) and ses factors (model 3) on hVh use. Compared with private insurance, we found an independent and negative association between all of the insurance types and hVh use. Despite these strong associations, the negative correlation between minority race and hVh underuse persisted (black oR, 0.68 (95% Ci, 0.64-0.73); hispanic oR, 0.64 (95% Ci, 0.61-0.67); aPi oR, 0.88 (95% Ci, 0.84-0.92)). When neighborhood ses factors were added to the model, the differences in the odds of use of hVh by black and hispanic patients decreased 15% and 17% (black oR, 0.83 (95% Ci, 0.78-0.89); hispanic oR, 0.81 (95% Ci, 0.77-0.85)). Decreasing levels of unemployment and increasing levels of college education were each independently associated with increasing odds of hVh use. in the full model, decreasing levels of poverty were associated with decreased use of hVhs.
DISCUSSION
the current study investigated the association among race, geographic proximity, insurance status, and neighborhood ses with minority use of hVhs for the treatment of CRCs in California. We found that hVh settings were independently associated with an 8% decrease in the hazard of death compared with non-hVh settings. our results showed that most patients lived in relatively close proximity to hospitals where CRC treatment was obtained (≤5.5 miles). although the proportion of minorities living within this travel distance from an hVh was the same or greater when compared with white patients, fewer minorities were served in these settings. in regression models, there was a negative association between minority race/ethnicity and hVh use. this negative association persisted despite adjustment for insurance status. select ses characteristics, which indicate higher levels of social status (lower unemployment and higher levels of college education), predicted increased hVh use. the addition of ses factors to our regression models was associated with a reduction in the disparity between black and hispanic patient use of hVhs compared with their white counterparts. there was no significant effect of ses factors on the use by aPi patients. in contrast to other studies, 22, 28 this study did not find that geographic proximity or insurance explained low minority use of hVhs. Despite the fact that a higher proportion of racial/ethnic minorities resided within 5 miles of an hVh setting, lower proportions of these patients used it. We also found that all of the insurance types were negatively associated with the use of hVhs compared with private coverage. nonetheless, adjustment for insurance status in our models did not change the negative association between minority race/ethnicity and hVh use.
our study demonstrates an association between improved colorectal outcomes and the use of hVh settings, consistent with other studies. [16] [17] [18] [19] [20] [21] our findings are also consistent with recent work by Dimick et al, 25 who also found that black patients were less likely to use high-quality hospitals despite the positive association between black race and living nearby. the investigators also found that neighborhood-level characteristics (residential segregation) predicted lower use of high-quality hospitals. similarly, our previous work has demonstrated that, although minorities are more likely to live near nCi cancer centers, blacks and hispanics are less likely to be treated there. 13 neighborhood college education was the strongest driver of racially discrepant selection into a high-quality hospital setting. We found a similarly strong influence of neighborhood education on hospital selection in the current study. in fact, accounting for this factor attenuated the difference between black and hispanic patients and their white counterparts.
our study is novel because we have identified a potentially actionable characteristic to identify communities at risk for bypassing a nearby high-quality setting to seek care in a low-quality setting-settings where minorities have been shown to cluster for cancer care. 12, 34, 35 the results of our study suggest that neighborhood-level education influences hospital selection by minorities. although the ongoing implementation of the Patient Protection and affordable Care act emphasizes insurance expansion, our findings suggest that insurance alone may not be enough to positively impact access to high-quality cancer care; socially based neighborhood norms may heavily influence the choice of location of care. therefore, increasing minority use of hVhs may require community engagement efforts and attention by referring providers to the balance between patient preference and referral to settings associated with improved survival. although no data exist on interventions to reduce disparities in treatment options for CRC, a systematic review found that the most effective interventions to improve the likelihood of CRC screening involved patient education through direct contact (eg, telephone and in person), patient navigator services, and provider-directed efforts (particularly training for providers working with patients of low health literacy). 36 similar efforts may be needed to educate low ses patients about the potential for differences in cancer outcomes based on the location of care. similarly, interventions to educate minority-serving providers about the importance of high-quality cancer care may help them make better referral and treatment recommendations. a systematic review of the decision-making process for minorities with cancer found that providers and provider-patient interactions strongly influence a patient's decision to pursue treatment. 37 Patients treated by providers who failed to advocate strongly for certain treatment modalities or did not engage their patients in culturally sensitive decision making are more likely to delay or even choose nonoptimal treatment strategies. Provider-level interventions will also need to address previously identified unconscious racial biases that lead to differential treatment and referral recommendations. 38, 39 LIMITATIONS an important limitation to consider in our study is the use of cross-sectional registry data. We cannot conclude any causal link between patient characteristics, such as race and the location of CRC care. nonetheless, the strong associations that we have uncovered between neighborhood ses factors and hVh use are of great importance. the results of our study clearly identify populations that may benefit from interventions to improve access to high-quality care. another limitation of registry data is that the racial and ethnic classifications in the registry can be discordant with patient self-reports. [40] [41] [42] [43] a previous analysis of California Cancer Registry data found that misclassification in the registry data likely results in an underestimate of hispanic cancer cases. 44 Given this misclassification, we may erroneously estimate the use of hVhs by hispanic patients. nonetheless, our findings still provide robust guidance about communities in need of improved access to highquality care regardless of race and ethnicity. We agree with aspinall and Jacobsen when they argue that disparities "can routinely and successfully be challenged only if organisations are able to demonstrate this in the analysis of their ethnically coded data sets." 45 the magnitude of disparities seen in this study suggests that disparities in hVh use by minorities are real and present, even with misclassification. finally, the study is somewhat limited because of the solitary focus on CRC. We chose CRC because it is a high-incident cancer, 46 affects men and women nearly equally, has persistent disparities, and is treated in a wide variety of settings, both high and low volume. it is possible that minority patients may seek care for more complex malignancies in hVh settings in equal rates to white patients. to confirm the findings in the current investigation, the study should be repeated in other types of cancers.
CONCLUSIONS
Despite the limitations, we found that minority patients do not use HVH settings despite geographic access. Because these settings have been strongly associated with higher-quality CRC care and improved survival, efforts to increase access in select populations may positively impact longstanding disparities. our study identified low ses as a negative predictor of hVh use. in doing so, we have provided a roadmap for developing targeted interventions to increase the use of and access to higher-quality care and outcomes for racial/ethnic minorities. future studies should evaluate use of hVh settings in other cancers.
